THE subject of our joint discussion is one of considerable importance to Members both of the War Section and the Section of Otology; all Medical Officers have from time to time to consider the fitness for service of soldiers or sailors suffering from middle-ear disease; all otologists, on the other hand; are asked some timeor other to state the degree of disablement from this disease -in order that compensation or a pension may be rightly awarded; those who, like myself, are both Service medical officers and otologists have a dual responsibility. embracing both the aforesaid decisions.
At the outset, we must recognize that the effects of any disease on efficiency will vary according to the nature and extent of the disease as also on the rapidity of cure; "middle-ear disease" is rather a loose term based entirely on anatomical considerations and including various pathological entities; these, however, fortunately for our purpose, cause much the same kind of symptoms, and diminished efficiency will be in direct proportion to the severity of these symptoms.
We are, all familiar with the possible and frequent complications of middle-ear disease; recurrent earache, hardness of hearing, otorrhcea, tinnitus and vertigo form an unpleasant list; we must also take into consideration the effeets of such symptoms on the general health of the individual, and in a small number of cases the.danger of intracranial complications.
In my experience, hardness of hearing is by far the most frequent symptom of which complaint is made; recruits with poor acuity of hearing are unsatisfactory; their hearing varies from time to time, especially when they have a cold,; they are frequently accused of inattention and complain that owing to this they are passed over for promotion; failure to hear or rightly interpret orders leads to accusations of stupidity; hence, despondency and a desire to get out of a Service in which they feel they are not likely to succeed.
The amount of disablement due to earache, tinnitus and vertigo will vary according to their severity; it is clear that a man liable to vertiginous attacks cannot be employed on duties where its occurrence might entail bodily' danger; should mastoiditis or an intracranial complication arise, a soldier may be weeks or months off-duty occupying a bed in hospital at considerable expense to the ,State; finally, such syniptoms or complications are sure to have a bad effect on the general health and nervous system of the soldier; some of them are difficult to prove or disprove and opportunities for malingering are great.
There are of course certain aspects of military life where middle-ear disease may mean not merely a disability, but a catastrophe; a pilot who cannot hear telephones Ranken: Effects of Middle-ear Disease on Efficiency or wireless with certainty is severely handicapped in the air; flying officers liable to unilateral or bilateral Eustachian obstruction may develop, especially when descending from a height, such severe middle-ear and labyrinthine symptoms that they lose control of their machines.
In the Services there are, broadly speaking, two distinct views as to the disposal of men suffering from intractable middle-ear disease; some consider that such people should be invalided out-; others with less drastic ideas hold that this is wrong in view of the wastage of money and man-power entailed by invaliding trained or partially trained soldiers; they contend that it is better to continue to try and cure such men, or, at all events, to patch them up by treatment, when the severity of the symptoms becomes a disability; they also argue with considerable reason that many individuals carry on fairly well in civil life although suffering from chronic middle-ear disease and that the analogy should hold good for the Services.
There are however complicating factors that distinguish civil from military life; for some of the general duties of a soldier, such as sentry-go, good hearing is essential; in addition he requires a great deal of verbal instruction. Civilians however are not required to act as sentries and those who are deaf drift into occupations where acuity of hdaring is non-essential; a second distinction lies in the fact that, all soldiers must be able to perform their duties efficiently both at home and abroad; they must always be fit for field service and are liable to exposure to cold and wet and to epidemics of influenza or measles, all of which may cause or restart aural inflammation; finally they may be in a place where a competent aurist is not available; a civilian, on the other hand, is perfectly free to choose his own environment.
I will now pass to what I feel is the most important item of our discussion from a military point of view: Is the aural standard of recruits to-day too exacting and if so what more rational formula can be suggested? The following tables show the loss of man power entailed in the Royal Air Force during the last five years by the rejection of recruits and the invaliding out of men suffering from aural disease. NOTE.-It will be observed the dlisposal, i.e., " to duty " or " finally invalided " in the case of aural disease does not agree with the total invalided to U.K. for each of the years 1923-1926. This is due to the cise being disposed of in a subsequent year.
It is my personal opinion, founded on my experience as an otologist in the Royal Air Force since its inception, that our present aural standards are not too exacting; X will even go further and try to prove to you that in some ways they are not exacting enough. By far the larger part of the chronic middle-ear disease that we encounter in the Service has had its origin before the recruit enters the Service; it is subsequent to the diseases of childhood, to the exanthemata-measles, scarlet fever, diphtheria, etc., that disease of the middle-ear tract commences; over and over again I am asked to examine airmen suffering from middle-ear disease and obtain a history of aural trouble originating before they entered the Service and continuing off and on since; were we to be more rigorous in our recruiting examinations, were the ears of every recruit examined by an expert, I believe that the percentage of sick needing out-patient or hospital treatment-and, more important still, the percentage of invalids-would be reduced to a minimum; this is largely a financial question;every soldier invalided -while at home or from abroad is a los to the State; every day he spends in hospital costs more than his maintenance in barracks, and meanwhile, someone else has to do his work; in 1920 I published in the Lancet the results of the examination by aural experts of nearly 60,000 aviation candidates and showed that only 2xS per cent. of them had been excluded for aural disease; I do not feel that the exclusion of such small percentages should seriously interfere with recruiting but I do feel that the Services, both in matters of finance and physical efficiency, would be the gainers thereby.
My final remarks deal with the attainment of aural efficiency in the peace-time Army. As already indicated I believe there is only one way of obtaining this, and that is by excluding everyone with pre-existing chronic aural disease, or with an upper respiratory tract of the type that experience shows gives a large percentage of aural trouble; we have done this in the Royal Air Force during the last eleven years in the recruitment of aviation candidates; the result has been that the proportion of aural disease among our flying personnel is almost nil; every now and again we get, of course, aural disease due to accidents or epidemic diseaseslike influenza, but the point I want to lay stress upon is that we eliminate the previously damaged ear and the unhealthy upper respiratory tract; in addition, we have obtained an exact description of the nose, t,hroat and ears of everyone at the time of enlistment, and this must be of great value to the State for reference in cases of claimants for pensions, as also of material assistance to medical officers tinder the Ministry of Pensions; on parallel lines it should not be beyond the range of possibility to employ only those medical officers on recruiting who have previously had thorough training in nose, throat and ear examinations; I should personally make it obligatory.
Should any relaxation of standards be made when the demand for recruits exceeds the supply, or in the case, say, of another great war ? If so, in what direction should this relaxation take place? It is apparent that apart from a number of recruits, who might be temporarily deferred for treatment, the debatable cases would be men with chronic suppurative otitis media, with or without hearing defects who were in other respects perfectly healthy; were it necessary to consider the question of admitting some of these, it seems to me that the presence or absence of symptoms or exacerbations of disease over a preceding lengthy pefiod should play an important part in the adjudication; during the war the Canadian contingent had a system of grading men into categories according to their aural disability, and such a system could be used again in case of a national emergency; it would appear incontrovertible, however, that a man sound and healthy in all respects is more useful and successful over a period of years than one with any physical defects which limit his utility; in civil life much is being done to help us by school examinations and the attachment of aural specialists to hospitals for infectious diseases; let us hope the time will come when owing to these and similar measures, the young adult population will be practically free from aural disease, and it will then be unnecessary for medical officers to examine the ears of recruits; in any case, by progress and co-operation on these lines we will eventually obtain a far higher physical standard among our recruits and reduce to a minimum any inefficiency among our soldiers and sailors due to aural disease.
Mr. SYDNEY SCOTT, M.S.
In so far as middle-ear disease is associated with more or less deafness, discharge from the ear, pain, head noises, and giddiness, it is a recognized disability.
The disability may be trifling, interfering but little with the amenities of social life, or it may be harassing enough to interfere with earning power. Some, by reason of deafness, can barely earn enough to be self-supporting, while a certain number are so affected as to be dependent on the rest of the community. The disease may prove fatal, is only temporary, or it persists for years.
It will be our endeavour to ascertain the relative frequency of these various events. RELATIVE FREQUENCY OF BLINDNESS, DEAFNESS, AND OTHER DISABILITIES. Estimates of the value of a normal man to the State have been elaborately considered by the Statistical Department of Industrial Assurance offices, but few companies publish any figures of their business owing to its competitive nature. However, some results of inquiry are issued by the Metropolitan Life Insuran-ce Company of New York. The valuation figures are expressed in dollars per annum. Up to the age of 18 the average normal or disabled boy is an expense, and his value is deferred. Between 18 and 19 he should take a sufficient share in the world's productive work to render himself self-supporting until advaniced in age. At least 1 per cent. of the population is seriously handicapped or wholly incapacitated as wage earners by various physical or mental impairments. There are computed to be over 1,000,000 such persons incapacitated by various causes besides ear disease in the United States to-day, and probably about half that number in the United Kingdom and Irish Free State. Of these persons, deafness so sev6re As to class them with deaf mutes, there are 45,000 in the United States, 20,000 in the United Kingdom and the Irish Free State.
It is estimated that the average earnings of a normal man in U.S.A. are about $2,000 per annum. Of the blind who can be gainfully employed, their average earnings are only $560 per annum for males, and $300 for females. £115 or £60 per annum respectively, or about $7,000,000 per annum in all, is produced by those able to work. As it costs the United States $37,000,000 per annum to maintain its blind, the result is an actual liability of well over $30,000,000 per annum, while the total loss of services of 75,000 blind represents a potential fall in assets of $150,000,000 per annum.
The economic losses due to deafness are actually and relatively much less. There are only 45,000 so deaf as to be entered as such in Census returns of the United States, compared with 75,000 who are blind. Ratber less than half these numbers would apply to our own country. Moreover, 60 per cent. of the deaf males can earn an average of $1,000 per annum, and 18 per cent. of deaf females can earn an average of $500 per annum. As a class they are essentially just self-supporting, but the effect of their disability reduces earning power from a potential asset in man value of $90,000,000 per annum, to about $16,000,000, showing a net potential loss of only $74,000,000 per annum. Thus blind and deaf together cause a potential loss of $224,000,000 per annum, or about one-tenth of the grand total potential loss of all physically and mentally unfit persons in U.S.A.
In computing the burden of those similarly handicapped in the competition for employment in this country before the war, we may take rather less than half the measure of the burden carried by the United States.
Our potential losses would amount to £200,000,000 per annum, of which blindness and deafness account for £20,000,000 and deafness alone for about £7,000,000. Let us console ourselves by realizing that these are potential, not actual losses; in the case of the blind, the actual burden borne by the physically fit members of the community being only about £3,000,000 per annum, computed on an industrial company's basis.
The deaf are just self-supporting, and, as a whole class, are no burden on their fellows. The number of very deaf persons in the United Kingdom as revealed by each successive census, every decade for fifty years, is stated to be just over 20,000or one deaf person for every 18,000.
We must note that these are only the hopelessly deaf, including deaf mutes. Many of them are children below 10. From the age of 10 and upwards in England and Wales there are 13,450 recorded in the N.ational Census returns Of these 6,785 are unemployed, while 6,665 are in various occupations.-
The following list shows the nature of employment obtained. Among the more educated classes of deaf persons there are some occupied as painters, sculptors, lithographers, photographers, bookbinders.
Authors, journalists and proof-readers, in banking as ledger clerks. Solicitorsdrafting deeds or accountancy.
Architects, draughtsmen and engineers. It is practically impossible for a very deaf medical student to become qualified, but medical men who have become too deaf to practise can devote themselves to histology, bacteriology, radiography and some special branches of medicine or surgery.
So far we have considered only those who are very deaf in both ears. We must now consider those with only a limited defect in hearing. This is an extremely common condition, but no figures are available to show the frequency.
It has been stated that only about one-third of the community have perfect hearing in both ears. We know there is an ample margin provided by nature, so that hearing power may be considerably diminished before the loss becomes noticeable.
We sometimes meet those who have lost a considerable part of each ear drum membrane, from middle-ear disease, without being noticeably deaf in ordinary circumstances, though tests reveal a definite defect in hearing power.
To estimate a normal standard of hearing, "the residual whisper" should be heard at 20 ft. at least, with each ear separately.
I asked Mr. Banks-Davis, who has had so much experience in testing candidates for the Civil Services, what rules he adopted before recommendingcertificates for permanent establishment. I append his reply as a basis for consideration, having regard to the rather exacting requirements of His Majesty's Postmaster-General and of other heads of departments in the Civil Services (1) " Deafness in one ear need not disqualify except in the classes mentioned below, provided the hearing is good in the other ear.
(2) "One tympanic membrane ruptured by accident should not necessarily disqualify.
(3) " Cases in which a radical cure of middle-ear disease by mastoid operation has been effected may be considered six months after operation, for an ordinary certificate.
(4) " Cases with a history of suppurative otitis media if inactive at the time of examination may be given a 'special recommendation' for two years. " The following cases should be ineligible:
(5) "Marked deafness' in both ears.
(6) Suppurative otitis media active at the time of examination. (7) "Cases of deafness in which there is reason to believe that the disease is progressive.
(8) "Candidates for the post of Officer of Customs and Excise, also of Telephone and Telegraph Services, whose hearing is not normal."
If it is true that only one in three persons have perfect hearing it is fortunate that military requirements did not necessitate perfect hearing in both ears during the late war.
Indeed, we know that some degree of defective hearing, or even the presence of certain forms of middle-ear disease, so long as evidence of the latter is not obvious, is quite compatible with employment in many civil occupations as well as in a military capacity. Nevertheless, for reasons to be given later, it is important that every defect discovered in the ears of an applicant for service in the Army or Navy should be carefully recorded, especially in an otherwise eligible man. It would seem that a sufficient practical guide for a recruiting medical officer so far as the ears were concerned, was to accept an applicant who answered questions immediately when spoken to in an ordinary tone of voice, without showing any evidence of deafness, that is without leaning forward, turning the head or putting a hand to the ear. Experience gained during the course of the war has shown that something more was necessary. A considerable proportion of men had disorder of the middleear at the time of enlistment or mobilization, and a large number had had discharge for years. This did; not necessarily prevent many of them being good and useful soldiers; as civilians they were accustomed to the discharge and neglected the ear unless in pain or discomfort. But owing to the injuries resulting in disease of the middle-ear caused by the war, it became difficult to distinguish those cases with disorders which had originated before the war from those arising by reason of the war.
The medical officers acting on the Medical Boards concerned, for the Ministry of Pensions before and after demobilization, must have had what was often an impossible task to separate correctly these two classes. When in doubt, men have received pensions or gratuities to which they must often have had no just claim, from other members of the community.
The following regulations were recommended to be applied to the Canadian Contingent respecting hearing conditions in order to grade men according to hearing or efficiency. Category A.
(1) Hearing ordinary voice at 15 ft. or-better in each ear and no organic disease of the ear.
(2) Hearing 21 ft. in either ear, but little or no hearing in the other ear, with no active organic disease.
(1) Hearing 15 ft. in either ear, and little or no hearing in the other, but with no active disease in either ear.
(2) Hearing better than at 12 ft. in each ear, but with discharge from either ear of moderate degree, or subject to frequent recurrent discharge from the ears of a moderate degree. Category C. (1) Hearing reduced to less than 15 ft. with freely discharging ear or ears. Men recently recovered from a mastoid operation would be in this category for three months, and then re-graded if possible. Category D. Those with signs of offensive discharge from the ear, free formation of granulations, recurrent pain, if regarded as incurable by an otologist, to be regarded as permanently unfit.
ItI will be realized that men in category B and C will require special ear treatment from time to time, and those in category D may become transferable to higher categories after appropriate special treatment.
It is quite practical to make an inspection of the drum membrane of the ear of every man passed fit in otner respects for enlistment or mobilization. It would merely be a matter of arranging team work. Large numbers would quickly pass the tests. Others would need expenditure of time to grade those with defects. A precise statement of the hearing and the condition of the middle-ear and drum membrane when abnormal could be recorded. The value of such records would be unquestionable, both during a man's service and on demobilization, when considering those who may be granted pensions or gratuities.
I have obtained the following data which have some bearing on the relative gravity of ear disease.
At the hospital with which I am connected the number of new out-patients with ear disease has gradually increased from 800 to 2,400 per annum in twenty-one years. The majority of these have middle-ear disease. On an average each patient attends four times a year, so that among these cases there are nearly 10,000 attendances a* year. About 10 per cent. of the new patients are admitted as in-patients. Rather more than'4,000 have been admitted for disease of the middle ear. Of the total number'287 have died from complications; the main causes of the fatalities were meningitis, brain abscess, lateral sinus thrombosis. In considering any modification in Army tegulations with regard to the hearing of recruits (I do not include the Royal Air'Force, as for this branch the conditions would be more rigid) one would presumably exclude the obviously deaf, those with obvious otorrhaea in either ear, also those having visible granulations or cholesteatoma. But if a man is not obviously,deaf, if there is a clean perforation in one drum only, especially in the lower half,i'even if there is an occasional slight discharge from the ear, should he be rejected? I' would recommend that all recruits having purulent rhinitis and disease of the uPpor air passages, with perforated drums or deafness, should be referred to civil hospitals, and recommended to re-apply after treatment.
It may seem paradoxical to uphold the strict rules of the Air Force and yet refer to the successful career of flying officers with bilateral otosclerosis. I knew one well before and after he became a pilot. To make him, hear in ordinary circumstances one had to shout. He heard well in a machine and in a noise. Another officer had large perforations of both ears, and was also very successful. These officers never became giddy from rapid diving. In peace time such men would be excluded, yet in war they succeeded well, and so there seems reason to modify the requirements for peace and war time respectively.
Major JOHN HARE.
In view of the urgency of the aural problem at present confrQnting the Army medical authorities, I will try to explain as coucisely as possible what this problem is:
The annual number of recruits medically e2xamiraed on enlistment fell to its'lowest just before the war-i.e., to 43,000. Immediately'lafter the war it rose to the high figure of 86,000, but since then there has been a rapid and sustained descent to the present low value of 49,000. These figures do'not represent the total number of men presenting t~hemselves for enlistment, since many more are eliminated by recruiters and do n'ot anrive at the stage of medical examination.
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Given a low rejection rate, the present low figure would usually meet the Army's requirements in recruits. Conversely a high rejection rate makes it extremely difficult to meet requirements.
Since 1921 a very high rejection rate exists, and although falling slowly it is disproportionately high considering the rapid fall in the number of recruits medically examined. One of the chief causes of this high rejection rate is autral trouble.
The recruiting problem in short is therefore as follows:-
When it is increasingly difficult to attract recruits, increasing numbers are being rejected and this is partly due to increased stringency in aural examination. The Army Medical Authorities have therefore seriously to consider " whether the present somewhat stringent regulations, bearing on recruitment of men suffering from aural trouble without accompanying deafness, cannot be modified to permit of the acceptance of those unlikely to break down or become deaf during their period of Army and Reserve service."
The following facts seem to show that the present aural standard is unnecessarily exacting and therefore is capable of modification:
(1) Prior to 1914, when there were more men serving with aural disease than after the war and when ear examination was comparatively perfunctory, the rates for admission with ear troubles, for invalids sent home and for invalids finally discharged were insignificant compared with the years 1921-26.
(Reason) If it can be proved that the incidence and severity of otitis media have not greatly increased since the war, it is reasonable to assume that, since so large a number of men are now prevented by ear trouble from enlisting, there must have been a higher proportion of men serving before the war with the condition than at present.
(2) The death-rate due to ear disease or its sequele is inconsiderable.
(3) The present standard is impossible, for reasons to be given later.
The present aural standard was decided upon by a special committee in 1925 and is as follows:-No recruit should be enlisted who suffers from any of the following defects: (1) Deafness; (2) aural discharge; (3) perforation; (4) radical mastoid operation; (5) dermatitis of the meatus (eezematous or desquamative); (6) conditions which after the removal of the cerumen prevent thorough examination of the drum (e.g., atresia of meatus, hyperostosis, and other neoplasms); (7) conditions giving a history of recurrent headache, deafness, tinnitus or vertigo which cannot be accounted for by the state of the upper air passages.
The ear examination will consist of: (a) The removal, if necessary, of all cerumen.
(b) Auriscopic scrutiny (difficult casqs may be referred to the nearest otologi#).
(c) Hearing testing (must be able to hear strongest whisper at twenty paces). ,,Owing to the circularization, in, India of a letter in December, 1924 (the substance of which was afterwards embodied in Regulations A.M.S. India) to the effect that all soldiers suffering fQrpin chronic suppurative otitis media must be invalided to England, the numbers so invalided from India rose from 100 in 1924, to 404 in 1925, and of these a large proportion were discharged as permanently unfit.
As the return of these men and their replacement resulted in serious financial loss to,the State, I was instructed topxamiie the ears of all recruits in the British Isles wvith under six months' service. This examination showed that in addition to the large number of men prevented by aural disease from entering the Army, 4 * 6 per cent.
hS,d:escaped the vigilance of the medical examiners of recruits and the medical offcers it charge of depots. This showq that if-te present regulations were given full effect, the number of men prevented from en isting would be extremely large probably 10 per cent. One is therefore forced to the conclusion that the present Regulations Hare: Effects of Middle-ear Disease on Efficiency must be modified if only because their efficient carrying out demands a knowledge of otology which the average medical man does not possess.
As regards the effects of aural disease upon efficiency in the Army, the following important fact was elicited: "Of recrdit's discovered to be suffering -froan aural disease or its effects, in less than 10 per cent. was aural deficiency suspected owing to inabilitv to hear orders on parade." Now to discuss the question: "To what extent does aural disease affect efficiency in the Army?" This I will discuss under the headings (1) Home Service; (2) Service abroad; Service in war. At the same time, since a reduction in our present standard must result in a larger percentage of men serving with aural lesions than at present, I will give my views as to measures for dealing with such increases.
Home Service.-The following requirements in training may aggravate or bring about acute exacerbation in existing otitis media (in nine out of every ten men found suffering from aural disease during service the defect was present on enlistment) (a) Exposure; (b) bathing parades; (c) boxing; (d) exposure to concussive effects (rifle and machine-gun fire, etc.).
Exacerbations do occutr at some time or other in the majority of cases and the symptoms are then so intenlsified as to compel the man to report sick. Medical officers, thanks to no fault of their own but to inadequate aural training, are unduly apprehensive regarding ears (examination requirements are in terms of complications which rarely ensue), and, since otological specialists are conveniently available at home, are too ready to "pass on the baby." This is deplored chiefly for two reasons:
(1) In doing so it proves to the man's satisfaction that he harbours a lesion which his medical officer refuses to deal with and he soon finds his aural disability very useful whenever he desires to avoid uncong,enial duties. (2) The specialist otologist, as such, must give the man such treatment as he considers necessary and under present conditions the following procedure is usual: (a) Where the aural lesion is mild (40 per cent. of cases) and there is no aggravating lesion in the nose or throat necessitating operative interference, the man is sent back to bis unit with instructions as to treatment. (b) Since aggravating or causative lesions are found in many cases, about 40 per cent. require admission to hospital for operation. If aural discharge continues despite operation combined with special meatal treatment, the man is sent back to his unit for such meatal treatment as is considered suitable, i.e., the period in hospital is reduced to a minimum.
(c) If despite operative interference, a soldier keeps returning to hospital with recurrences, as only a selected few can be-given a-radical or modified mastoid operation, he is discharged the Service. Owing to thelarge number of cases of chronic otitis media in the Army, and because a real cure for these chronic aural conditions would need a radical mastoid operation in about 50 per cent. of cases and because it is very often impossible to prejudge the effect of operation upon the hearing (i.e., many would be discharged through loss of hearing resulting from operation) radical mastoid operations are, with few exceptions, performed only as a life-saving measure (20 per cent. discharged as permanently unfit).
At present one ear-nose-and-throat specialist is employed in each Command. Even in existing circumstances he has almost more work than he can cope with. If more men with aural lesions are to be accepted more specialists must be employed.
Medical officers must receive aural training Dto equip them, to undertaketheir legitimate share of the increased responsibility.
Service Abroad.-My remarks apply chiefly to India because it furnishes the highest invaliding rate for aural trouble, and otitis media is more prevalent in India than at home and is more subject to recurrences.
The otitis media usually found is an exacerbation of an otitis media with. perforation w'hich existed on enlistment. In my opinion the-perforation is the most important factor during service abroad. In stations where swimming baths exist, aspergillus infection of the external auditory meatus is very prevalent-with a perforated drum and exposed tympanum this infection only too often extends via perforation and results in a middle-ear infection. This is often of a mixed type and consequently resistant to pure meatal medication.
Where there are no swimming baths, the infecting agent is probably dust. In either case recurrences are frequent, and because in India aural specialists are few and their visits to stations infrequent-owing to the distances to be travelled-medical officers are compelled to treat such cases, often for lengthy periods. In such eircumstances it is natural to expect that many cases are brought up for invaliding.
If by relaxing the present standard still more men with aural trouble are to be sent to India, it is essential: (1) To employ more aural specialists in India; (2) that medical officers receive such aural training as will enable them to undertake the added responsibility and to discriminate between lesions trivial or important.
War.-It is common experience that Thomas Atkins is more likely to report sick on trivial grounds during peace time with its monotonous round of duties than during the sustained and everchanging excitement of war. This being so, aural trouble is not so manifest in war time, and wastage from this cause is comparatively unimportant. Nevertheless it was reported that during the War, owing to the unwarranted fear of complications on the part of medical officers ignorant of ear diseases, innumerable mild ear cases were sent to the base, which could perfectly well have continued full duty at the front.
To minimize such wastage as does occur and which will increase if a more lax aural standard is adopted, the solution remains the same as under the two previous headings: (1) Provision of an inadequate number of aural specialists; (2) training of all medical officers in otology.
Conclusions.-(1) Although efficiency is only slightly affected by aural disease, the present inadequate aural knowledge among the medical profession as a whole results in a loss to the State, and until this is rectified, it would be best to exclude all men suffering from aural lesions.
(2) If the present economic position will not,allow of this and such men must be accepted, otology must occupy an important part in the training of R.A.M.C. officers and more specialists must be employed.
(3) When this is achieved the present standard could be reduced to the following, capable of execution by all medical officers of recruits: No recruit should be enlisted who suffers from deafness or from obvious aural discharge.
SURGEON COMMANDER MAXWELL.
The effects of aural disease on the efficiency of the Navy can be discussed under four headings.
(1) Loss of Working Time.-There were 14,637 days' sickness due to aural disease in 1925, a figure only exceeded by such large headings as, "stomach," " intestine," " catarrh," " venereal disease," and " injuries, " = £10,000 approximately. Four-fifths of this lost time was spent in hospital. The figures are magnified by the fact that a man must be fit for any service in any climate before discharge, and may be sent to a small ship quite isolated from specialist assistance. A ship may be at times more isolated than any land force.
(2) Deafness Impairing Efficiency.-Good hearing has increased in importance with the increased complexity of ship life, and the universal use on board of telephones, hydrophones, and the increasing importance of communications.
(3) ,Invaliding.-156 men were invalided in 1925 for aural disease, out of 1,412 from all'causes, a number only exceeded in diseases of eye and tuberculosis, The figure represents a considerable loss in time, training, transport home in'many cases and' professional attention.
Death.-Only three deaths occurred in 1925, out of 254 from all causes, and except as a 'potential catastrophe, the loss under this heading is small, but the possibility affects the disposal of aural cases. How real it is can be seen by its effect on'the terms of any insurance company.
Types' of Aural Disease met with.-(1) Suppurative otitis media. This is an overwhelming majority of all cases, and nearly all the wastage comes under this heading. We inay divide the cases into: (a) Recrudescent, which are merely relapses from disease which 'occurred before entry. (b) Acute cases in young ratings, who in many cases have predisposing defects in nose and throat. (c) Chronic otitis 'media, in oldei m6en. Many of' these are incurable except by radical operation, and are best invalided sine.die. The presence of polypi should be an absolute cause for invaliding.
(2) " Dry "deafness, from sclerotic conditions and Eustachian obstruction; here again, the long treatment needed and the doubtful* prognosis make invaliding the most effici'ent; line of action.
(3) Nerve.ldeafness.-This is, in my experience, uncommon, and when internal ear deafness i i found, it is more often due to syphilis than to gun-fire.' Permanent gun-deafness is not common, and though temporary dull hearing after heavy-firing occurs, it is not a serious cause of inefficiency. Traumatic rupture of the drum is also rare, though cases may be seen only when infection has occurred.
(4) Otitis externa.-In the tropics especially this is a common and at times difficult condition for the^non-specialist officer to diagnose and treat without hospital assistance and moral support. This pr6blem of the losses of time and money'due to ear disease in the Navy is best met, in my, opinion, by (1) The' specialist examination of recruits:-No rules as to what lesions are admissible and what are not can replace the judgment of one trained to estimate the value and' future of a patient's ear by special examination. It is only too common to find that a recruit has been accepted during what is merely an interval in his disease, or with an auk'al lesion bound to light up under unfavourable conditions. Present Army-standrAd'seems not too exacting.
(2) The rejection, or at least early treatment, again by specialists, of defects in the nose and thiroat likely to cause aural breakdown. Conditions in a Imodern. wrship impose' geat strain on the upper air passages, and together with trying c-limatic conditions make the removal of gross defects essential.
(3) The maintenance as far as possible of specialist officers at sea for service as consult~nts to fleets or squadrons, particularly on foreign stations, to whom other medical officers may refer for advice in the disposal and treatment of e'ar 'ages'.
(4) The incrpased attention to dental treatment, which is now the! rtile in the N'wy, will.indoubtedly help to lessen all septic conditions in ear, nose and1throat.
(5)'the quicker and earlier decision to invalid men whose lesions gre iertair?to persist, always remembering that more time and trouble must be-devotedit'fo sa4ie a fully trained-parma, who is anxious to remain in the Navy, than a young man on whom no'm"oney and training have been spent, or who may be anxious to leave or at least indifVent.' (6) The accurate keeping of records giving the condition of thel drums ' 6id tuning-fftcrk6ctions, is of great importance, and renders the' dagnosis and assessm;eit 6f ldisabilities much more sound and thorough.
(7) Malingering is not very common, but here again the services :6f a specialist are essential for a determined attempt to feign deafness can only be bowled out by one skilled in the use of the tuning-fork, and at home with all the tests that may trip up the false statement. *Otorrhoea and ear.-disease cannot be ignored in the Services, for: they are uncleanly, and depressing when not dangerous, and are often if not always only part of a syndrome affecting nose and throat as well, and reducing general health and morale.
LIEUTENANT-COLONEL T. B. LAYTON said that his experience of the subject was very different from that of Wing-Commander Ranken, yet after preparing his notes for these remarks he had found, on reading the advanced proof of Commander Ranken's paper, that his .conclusions were practically identical with those of that officer. All he would do, therefore, would be to pick out some of Commander Ranken's comments, and perhaps vary the emphasis laid upon certain of them.
The first point on which he would lay stress was the vast difference between the subject when considering peace-time service and service during su.ch a national emergency as that through which we had been recently. For, members of the Services probably the peace service possessed the greater interest, ,while to those who had returned to civil life, and hoped never to have to rejoin the F.orees, the aspect of the national emergency had the greater attraction.
Taking then the three symptoms of deafness, giddiness and discharge, he thought that in peace-time all these should exclude a man from entry into the Servipes. Of the three be would have regarded poor hearing as of the least importance, and would have been prepared to admit a man who had moderate deafness. Wing-C.qmmander
Ranken. had, however, produced reasons for excluding such a person, and it was for those in the Services to decide to what extent deafness was an impairwent for, a man's work in them.
With regard to giddiness, the important point was the possibility 'of malingering. This he would divide into subconscious malingering-which was scarcely distinguishable from hysteria in many cases-and true malingering, in Which the.man was. trying to. " swing the lead." It was, however, very difficult to proVe either type of malingering in a given case and, therefore, it was almost impossible to insist upon a man going back to duty if once he had complained of giddiness.'
Turning to discharge from the ear: the main question was the possibility of any individual developing meningitis and dying from it. In the majority of cases this "Would not happen, yet might not the particular man whom one was examining be the one out of many in whose case meningitis would ultimately develop.? If, then, a man in an outlying station reported sick in consequence of it, the medical officer must send him down to a hospital where operative treatment would be possible, if necessary. And if the man were sent immediately, hiar, by the ear specialist and reported sick again in a week's time, the medical officer, .Wq4ld have again to send him down. If anyone asked why he did this, the answerlwould be that he might have developed meningitis, and it was not fairto keep away from surgical aid a man with symptoms where this possibility might arise, On active service during a national emergency, discharge .Wak not, of itself, an excuse for. going down the line. The risk from meningitis.wAt not great and, compared with the danger that a man went through in a field unit, it was practically negligible. In the Egyptian Expeditionary Force during the'. Great' War, an order Layton: Effects of Middle-ear Disease on Efficiency was issued that no man was to be sent down the line merely on account of ear discharge, and he thought that this order practically stopped the journeyihg back of these patients to the base. Did this argument, however, apply to a smaller war, such as the South African War of 1900, which was not a national emergency in which every man had to do something? A man with a running ear might develop acute mastoid disease or meningitis when he got overseas. Was it fair to subject him to that risk in addition to the others which he voluntarily undertook when he joined up? In his (the speaker's) opinion it was not. When then the medical officer made the examination previous to a unit going overseas on active service, all these men would have to be left behind. For these reasons he would say that active suppurative otitis media should exclude a man from being admitted to the Service under ordinary circumstances in peace time. He would lay stress on the difference between active chronic suppurative otitis media and residual chronic suppurative otitis media. By the latter he meant those cases where there was evidence that at some time there had been suppuration in the ear, but that there was none now and had been none for a considerable period past. He did not see why these cases should not be taken just as were persons with a normal drumhead. There was no reason to suppose that they were more liable to acute infections than a person who had never had a damaged ear. A certain number of each -category would get an acute infection of the upper respiratory tract and develop acute disease of the mastoid requiring operation. Nor did he see why perforation per se should prevent a man being admitted into the Forces. If the perforation had a healed margin and the middle ear, as seen through the perforation, appeared to be dry, he considered it safe to take that man.
With regard to the doing of radical or modified radical mastoid operations, he would advise officers in the Services to leave these operations alone. The man who had had a radical operation performed on him was as liable on active service conditions to break down and have a discharging ear as he was with his suppurative otitis media before he had the operation. He (the speaker) had had considerable experience of this at the Ministry of Pensions, where for six years after the War he had been treating men who had had radical mastoid operations performed. In many of these cases the cavities though previously dry, had broken down and suppurated afresh the moment the conditions under which the men lived became other than hygienic. The thin, poorly-nourished epithelium ulcerated; this was followed by a discharge and the whole train of symptoms started afresh. His advice was that if a man needed a radical or a modified radical operation he had better be invalided out of the Service.
He did not lay so much stress as some did on the loss caused by illness of partially-trained soldiers. He did not think it could be a bad thing, from a national standpoint, to have a large number of partially-trained soldiers in civil life. As a pacifist he hoped that there would for many years to come be a steady reduction of strength in the actual number of the fighting Forces, but as a practical man he had to admit the possibility of these men being used again, and he thought the permeation through the nation of men who had had some training was a distinct advantage.
This furnished an answer to Wing-Commander Ranken's question as to what was to be done when the demand for recruits exceeded the supply. He would advise that the various units had better remain below establishment until the number of men applying to join the Forces rose again, or until the establishments were reduced to the number which was coming forward.
His last point was to insist upon the importance of an otological examination of every recruit. This was so important that it ought to be done-firstly, that there might be an efficient record of all men while they were in the Service, but also to save the money of the nation after such men left the Service. He thought there must be a great number of men who had no note of pre-existing disease entered on their enrolment form, and who had to have their disability included as attributable to war service, whereas it was more than likely that their ears were already damaged before they joined up. He believed that such examination was possible. Modern medical education was changing. Nowadays every student had to work in the ear department before he took his final examination, and every medical officer in the Services in the future should be able to make an otological examination of reasonable efficiency in the majority of cases. In those in which they were doubtful the men might be referred to the specialist. He agreed with Major Hare that more specialists were needed in the Army, and he thought that the increased cost of such officers would be more than compensated by the economies to be effected by proper otological examination.
MR. T. RITCHIE RODGER.
I will put forward for consideration a point about which confusion appears to exist, viz., the relationship between middle-ear suppuration and internal-ear deafness due to excessive noise. The gun-deafness which afflicts naval gunners and artillerymen belongs to the type of internal-ear deafness variously classified as noise-deafness or occupation-deafness. In some text-books on otology one meets with the statement that occupation-deafness is predisposed to by middle-ear disease. Hence examiners of recruits for certain branches of the Services may be inclined to reject men with any middle-ear defect at all, on the assumption that they are more vulnerable to the effects of gun-fire, and medical officers in charge of men who become the subjects of middle-ear diseases may be similarly influenced.
So far from middle-ear disease conducing to gun-deafness, the very opposite is true; most middle-ear conditions are a protection against noise-deafness.
The pathological condition in gun-deafness is an atrophic degeneration of the nerve-endings in the cochlea, due to trauma from the impact of excessive sound waves, and, as I shall show, the injurious sound waves reach the cochlea by way of the tympanum, not by bone conduction. It should, therefore, be expected that anything that would reduce or damp the normal conducting power of the tympanic membrane and the chain of ossicles, would tend to lessen the injury to the delicate nerve-endings of the cochlea. In middle-ear disease we always have, in greater or less degree, such interference with the normal conductivity. That middle-ear disease is a protection against noise-deafness has been proved both experimentally and clinically.
I am not aware of any post-mortem investigation of the microscopic condition of the cochlea in subjects of gun-deafness, but we may safely assume that it is the same as that found in animals which have been subjected to excessive noises and detonations. I shall make brief reference to the work done on animals, but anyone wishing to go into the subject might look up a paper I contributed to the Journal of Otology in March, 1915. Wittmaack, of Jena, in 1907, published findings from the examination of the cochlea of guinea-pigs killed after exposure to loud sounds. In Corti's organ the changes ranged, according to the severity of the pathological process, from slight swellings of the hair-cells and their supporting cells, to so extensive an atrophy of the whole end-organ that nothing of it remained beyond the merest fringe of flattened epithelium. (Cases of moderate severity showed vacuole formation in the hair-cells and rod-cells; the latter were no longer upright, and the tunnel-space was consequently contracted. Dieter's and Hensen's cells had lost their characteristic structure, and in their place was a heap of cubical and cylindrical cells becoming gradually more and more flattened.
Rodger: Effects of Middle-ear Disease on Efficiency
In the nerve-fibres in the spiral lamina very marked changes were also seen. Individual fibres had lost their uniform calibre, showing alternate swelling and narrowing. Actual segmentation was seen in the more severe cases, and in most cases proliferation of interstitial cells had occurred. In the ganglion cells -of the spiral lamina disappearance of Nissl's granules, vacuole-formation, the presence Of bodies like "asthma-crystals," changes in the nucleus, which had taken on Pn irregular contour and become homogeneous in structure. In the more severe cases the vacuoles were very large and the protoplasm shrunken.
In his first series, Wittmaack used an electric bell suspended in the animals' cage, and found no change in the cochlea. The changes described were observed omly after connecting the bell to a metal floor on which the animals rested. He therefore concluded that the injurious sounds were bone-conducted. In the following year, however, Yoshii, Von Eicken and Hoessli, all working separately, found identical cochlear changes in circumstances in which bone-conduction was discounted. It was realized that this .question of boneversus air-conduction was of the highest importance from the point of view of the application of the investigations, i.e., the prophylaxis of noise-deafness in certain occupations, including gun-firing and boiler-making, and each observer concentrated on this. Yoshii, besides demonstrati'ng the cochlear changes without using a metal floor, proved his contention in two other ways. One of his animals developed middle-ear suppuration, and it was found that the cochlea on that side had escaped the paUhological process, while that of the othber ear presented the expected changes. With another animal he used a revolver shot at close range (20 cm.). The right ear showed a large perforation of the drumheAd with bleeding in the middle ear-no change in the cochlea. The left ear with intact drumhead and middle-ear normal, showed cochlear changes similar to those described. Von Eicken took a series of animals in which he had removed the incus on one side. In every case he found that the cochlea on that side had escaped injury, while the other internal ear showed the typical pathological changes. Hoessli confirmed this experience and also Yoshii's experience with middle-ear suppuration. He also made experiments with a rubber mat to eliminate bone-conduction and still found the cochlear changes.
Habermann, of Prague, in 1906, published the post-mortem findings in five subjects of boiler-makers' deafness. The changes in the cochlea were similar; o those described, but one patient had had a unilateral middle-ear suppuration, and on that side the cochlea was normal.
In 1914 I made a clinical investigation of a series of boiler-makers. It was forund that every man examined, even including boys who had been only a short tinmI6 at work, showed deafness for tuning-forks corresponding in pitch to the predominant sounds of the boiler-shops, while all who had been a considerable time in employment had deafness extending more or less over the whole tone-scale. This deafness was invariably of the nerve variety. Of ninety-six bars examined, however, six presented signs of active middle-ear disease, and all of these failed to conform to the signs of nerve-deafness. Five others had a history of suppuration of short duration in earlier years, but presented healed drumheads, and these ears suffered from nervedearess. The obvious conclusion from this clinical investigation as well as from the experimental work, is that a middle-ear condition capable of interfering sufficiently with the ossicular conduction of sound waves is a protection against noise-deafness.
.From these considerations two points arise:--(1) The prevention of noise-deafness in naval gunners and artillerymen is to be achieved by the regular use of protective blocking of the external auditory canal.
Rubber mats for the gunners to stand on, as has been advocated, are useless. Plugs of vaselined wool, jeweller's wax, celluloid or rubber may be used, and their use should be made obligatory.
(2) A recruit with a slight middle-car defect in itself not of a nature to exclude him, should not be rejected on the assumption that since his hearing is defective he is likely to be vulnerable to the effects of gun-fire. Anything that interferes in any way with the normal conduction apparatus is by so much a safeguard to the cochlea, and a protection against noise-deafness.
SIR JAMES DUNDAS-GRANT said that, with regard to the difference in the danger between a perforation in the central or near the anterior part of the membrane, with a thick purulent discharge, and one in the postero-superior segment, close to the attic and aditus, the first was comparatively harmless, while the second was dangerous owing to the tendency for the epithelium lining the meatus to proliferate into the antrum and mastoid cells, and for the formation of cholesteatoma. In the less dangerous variety, if there was room for microbes to get in, there was also room along the same route for the escape of their products. The otologist at the front should draw this distinction and realize that a man with cholesteatoma was in more danger than one who had a perforation lower down.
Mr. Ritchie Rodger had made out a strong case that adhesive disease in the tympanum was a protection against gun-deafness, but the experience of Moure, of Bordeaux, in a large number of cases, was that men with nasal, naso-pharyngeal and throat trouble were usually more liable to suffer from concussion-deafness owing to gun-fire than others. The physics of it was different; it was known that when the full force was not expended upon an entire membrane there was no concussion. A result of his (the speaker's) experiments was that when the membrane gave way the internal ear often escaped.
There should be a routine otological examination in recruiting; he hoped that the authorities would see the great necessity of appointing a larger number of otologists in the Services, unless the Army was to be much reduced. Army medical officers, more perhaps than other practitioners, should be well acquainted with the diagnosis and treatment of ear conditions. COLONEL P. H. HENDERSON said he regretted that he could not agree with Mr. Layton's view that if we could not get the numbers required for the fighting services, acting on the standards recommended by the otologists, the Services should be cut down accordingly.
Such a policy, with the dental and other specialists also pressing for perfection, would soon so reduce the fighting Services that they could not fulfil their proper functions. The strength of the Services was for the Cabinet to decide, on the advice of the Army Council, and the physical standards adopt,ed, while aiming at the highest possible physical efficiency, must provide the numbers required from the material available. It was chiefly a matter of supply and demand, and he would remind the meeting of the quality of the raw material available.
In 1918 the National Services Medical Board found that of every nine men of military age in Great Britain, on the average, three were fit, two were infirm, three could almost be described as physical wrecks, and the -last was a chronic' invalid with a precarious hold upon life.
To-day, the percentage of physically fit amongst volunteers for enlistment was approximately forty, and of these, twenty-two were cast for other reasons-under age, bad character, etc.-leaving only 18 per cent. fit in all respects for the Army, under present standards.
The 1922 Report of the Chief Medical Officer of the Board of Education showed that 35 to 40 per cent. of children of school age suffered from physical defects.
He (Colonel Henderson) was afr-aid that, while all desired to see the fighting Services composed solely of Al men, that laudable desire could not yet be fulfilled. It was possible, even probable, that mother and child welfare schemes and the greater care now taken of school children might go far to help, perhaps in twenty years, but the eugenic child was not yet the rule-rather the exception.
The Army was short of recruits, and to get the desired numbers it might be necessary to lower certain physical standards; the problem was, which standards could be lowered with least effect on efficiency ?
For example, should the standard of height be lowered, while maintaining a high standard in regard to special disabilities ? A man of 5 ft. 2 in. of normal physical development could not carry the infantryman's present kit and fight effectively. Moreover, short men could not keep up with taller men on the march; and nothing makes a worse unit than a mixture of highand low-grade categories.
On the other hand, every Service officer has seen and treated as out-patients cases of various ear diseases with few, if any, untoward results.
Major Hare had shown that in pre-war days mastoid operations, and deaths in the Service due to ear disease, were rare. It was common knowledge that the 1914 British Expeditionary Force contained many men with ear troubles such as now caused the rejection or discharge of a recruit and the invaliding of a trained soldier, yet it was the finest fighting force produced by any country in the Great War.
These facts led one to consider the policy prevailing in India until recently, of sending home all men suffering from "perforation of the tympanum " or " suppurative" or " ordinary" discharge from the middle ear. The Annual Health Reports of the Army for 1923 to 1926 showed, amongst those invalided, only twelve cases of perforation of the tympanum, but no fewer than 1,297 cases of suppurative, and 404 cases of ordinary, inflammation of the middle ear.
The numbers invalided yearly for these conditions from 1923 to 1926 were between 400 and 500, and as the large majority came from India, the cost to the State must be something like £80,000 a year. There was nothing in the Reports to show whether the men suffered from such deafness or loss of physical powers as to render them unfit for military duties.
He advocated the extension of specialism in the Services, provided that specialists applied their expert technical knowledge to prevention and treatment, and did not let it obscure or distort their vision in such questions as recruiting and invaliding. He suggested that if the policy, particularly in regard to invaliding, were changed, much money now wasted could be saved to the State, with a fraction of which sufficient extra otologists could be provided to ensure, by efficient treatment, the retention in the Army of men now being invalided.
This policy would relieve non-specialist officers of anxiety in regard to the risk of meningitis or other complications in middle-ear cases. He himself had treated many men and retained them with their units without untoward results or personal anxiety, although they were suffering from various forms of ear disease.
In conclusion, he asked the following questions:
(1) Was there any record of how many of the ear diseases were the sequelse of influenza ?
(2) Was he right in suggesting that, as a rule, post-influenzal cases yielded com.
paratively easily to treatment, and that in those cases the ear trouble did not, as a rule, tend to recur, although it might do so as the result of a subsequent attack of influenza ?
(3) Had any attempt been made in India during the past few years to ascertain the cause of the ear disease in the various cases, and to cure or alleviate before deciding to invalid?
(4) Was there any record of the treatments adopted for the various ear troubles, and of their duration, cost and results?
(5) As the men proceeding to India were all found fit for general service before embarking, had their conditions become so aggravated since arrival in India as to render them unfit for military duties ? (6) In what way had their ear troubles made them physically unfit, many of them within a few weeks of their arrival in India ?
Wing-Cornmander J. MACDONALD said it seemed that the Royal Air Force had not yet struck the recruiting difficulty which appeared to have been a source of trouble to the Army. The Air Force figures had not varied much during the last few years as to the proportion of rejections for aural defects. He agreed with Wing-Commander Ranken that there seemed no reason for altering the Royal Air Force standard of admission; on the present standard it was not likely to be difficult to get the men required. Possibly in an emergency it might be wise to modify the standards The Air Force was perhaps fortunate in that the system of examination was more or less centralized in London. In 50 per cent., of the candidates there was a preliminary examination by a local doctor, and if the man was considered fit, he was sent to the London Recruiting Depot, where, if there was doubt as to the candidate's aural condition, experts were easy of access.
MR. ALEX. R. TWEEDIE agreed with Mr. Layton as to the need of separating the subject into two categories: peace and war. In the Egyptian Expeditionary Force, towards the end of the Great War, there were many men serving with chronic suppurative otitis media, and many of these took part in the final successful attack at Gaza. The routine at that time was to send such cases for examination by a specialist, who, if he considered them suitable, returned them to the regimental medical officer, with a note as to the diagnosis and treatment. Under such circumstances he considered this constituted a most appropriate procedure.
With regard to peace-time recruiting, he thought that, if possible, every man should be excluded who had intranasal, postnasal oXT aural lesions or until such were rectified. In the Nottingham General Hospital it had been considered advisable for all the nurse-candidates to pass the otologist's scrutiny of nose, naso-pharynx and middle ear. He was very glad to hear Mr. Sydney Scott stress the importance of rhinitis. Surgeon Commander Maxwell had urged the same thing-and he himself would emphasize the prime importance of a healthy nose and naso-pharynx in consideration of all inflammatory aural lesions.
He could not agree with Mr. Ritchie Rodger as to the protective possibilities of a pre-existing middle-ear lesion. Whatever the results of experimental investigation, a very large percentage of internal ear lesions, in pensioners examined by him since the War, showed evidence of pre-existing tubal or middle-ear affections.
MR. LESLIE POWELL
said he agreed with Mr. Ritchie Rodger about suppurative otitis media, but not as to catarrhal otitis media without perforation. During the War he had examined many men who suffered from gun-deafness. In those with retracted drums and no perforation, deafness was particularly marked and persisted.
All who alluded to pensions in this discussion took the national point of view. He considered it very hard on an individual if he had passed the tests and served in the Forces, and then, on the plea that he had pre-existing disease, was refused full pension, if he was found after the War to have been rendered inefficient for his civil occupation, whereas the point was that deafness would have been negligible in these cases if the effects of gun-fire had not been added.
